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A DRIVE ASSISTANCE DEVICE FOR A GOLF BUGGY 

The present invention relates to a drive 
assistance device for a vehicle, such as a golf buggy 
(referred to as a "cart" in the US), trolley or parcel 
carrier, which is adapted to be pushed or pulled by an 
operator in either a forward or a reverse direction. 

A conventional golf buggy comprises a support 
frame for a golf bag mounted on a pair of wheels. In 
use, a golfer either pushes or pulls the golf buggy. 
For many golfers the necessity to push or pull the 
conventional golf v>~ r: < 7 . i0 jrarfcrcniarly tir.--.ome and 
detracts from the pleasure of playing golf, and in some 
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instances, particularly in the case of older golfers, 
limits the extent to which the golfers can play golf. 

It is known to motorise golf buggies by mounting 
a motor to the support frame and coupling the motor 
through a transmission system, such as gears or chains, 
to the wheels. However, such motorised golf buggies are 
noisy, cumbersome and often difficult to use. 

An object of the present invention is to provide 
a drive assistance device for a golf buggy which 
alleviates the disadvantages of the conventional and 
motorised golf buggies described in the preceding 
paragraphs . 

According to the present invention there is 
provided a device for at least partially driving a 
vehicle, such as a golf buggy, a trolley, or a parcel 
carrier, which is adapted to be pushed or pulled by an 
operator in a forward or a reverse direction, the device 
comprising: 

(a) a wheel adapted to rotate about an axle 
of the vehicle, the wheel having an 
internal chamber; and 

(b) an electromagnetic assembly located in 
the chamber operable to provide drive for 
the vehicle. 

It is preferred that the vehicle is a golf 

buggy . 

It is preferred that the el ectromaanetic 
assembly comprises a plurality of spaced-apart magnets 
arranged in a circular array for rotation with the wheel 
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and an electromagnetic field coil for generating a 
magnetic field located in a stationary position with 
respect to the magnets between the axle and the magnets. 
It is particularly preferred that the magnets are 
connected to a circumferential wall of the chamber. 

It is preferred that the device further 
comprises a dc power source connected to the 
electromagnetic field coil. 

It is preferred that the magnets are button 
magnets arranged so that one end of each magnet faces 
the chamber and the ends of adjacent magnets are of 
opposite polarity. 

It^s^pref erred that the device comprises a 
co ntr ol means to alternate the_polarit y of thej nagnetic 
field. ~* 

With such an arrangement, when an electric 
current is passed through the electromagnetic field 
coil, the magnetic field produced initially attracts the 
magnet of opposite polarity located closest to the 
electromagnetic field coil towards the electromagnetic 
field coil and subsequently repels the magnet when the 
polarity of the magnetic field alternates in response to 
the control means when the magnet is in the position 
which is the shortest possible distance from the 
electromagnetic field coil. Thus, when a golfer 
*ilfJr_ at es movement ^ of th e go lf buggy in a forw ard or 
reverse direction the^ attraction and repu lsion of the 
i^gjiets_j7j^ to the ele ctro magnetic field coi l 

ha^tji^jg omblned effect of assisting the drive of t he 
wheel jL.n_the^_fo»rw-?7:^ r- f "r:e direction. 



It is preferred that the electromagnetic field 
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coil is positioned so that there is an annular gap 
between the electromagnetic field coil and the magnets. 

It is preferred that the electromagnetic field 
coil is adapted to generate a plurality of magnetic 
fields of opposite polarity around an outer surface of 
the electromagnetic field coil that faces the magnets. 

It is preferred that the electromagnetic field 
coil comprises a continuous coil of wire, a first plate 
which extends across one side of the wire coil and 
terminates in a series of spaced apart fingers which 
form a part of the outer surface of the electromagnetic 
field coil, and a second plate which extends across the 
other side of the wire coil and terminates in a series 
of spaced apart fingers which form another part of the 
outer surface of the electromagnetic field coil, wherein 
the fingers of the first plate alternate with the 
fingers of the second plate. With such an arrangement, 
when a direct current is passed through the wire coil 
the magnetic field generated is transferred to the 
Plates with the result that the polarity of the magnetic 
field of the fingers of the first plate is opposite to 
that of the fingers of the second plate. 

It is preferred that there are the same number 
of magnets and fingers. 

It is preferred that each finger is triangular 
with the apex positioned proximate the respective 
opposite side of the electromagnetic field coil. 

It is preferred partlcnJarJ.y «■»•«• t the edges of 
adjacent triangular fingers are parallel. 



is preferred that the dc power source is 
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rechargeable. In one particularly preferred arrangement 
the dc power source comprises a removable battery pack. 
The^emoyB^ pack may be located__eith er_in t jxe 

chambe r or ex ternally in close, proximity, to the chamber. 
For example, the removable battery pack may be located 
on the stationary side wall of the wheels. 

It is preferred that the device further 
comprises a switch assembly to actuate the device. In 
one part icularly pre f e r r ed arrangement t he swi t ch 
assembly comprises multiple settings_J:o_pr^ 
drive assistance^ 

It Is j pref erred _tha t th e device further 
comprises a ^gnetic_XiBld-^e nsor loc atedjji^ the chamb e r 
to measure^ wheel rot ation s and a trip meter located 
externally of the wheel and operatively coupled to the 
magnetic field sensor to provide an indication of the 
distance travelled by the wheel. 

According to the present invention there is also 
provided a vehicle, such as a golf buggy, a trolley, or 
a parcel carrier, adapted to be pushed or pulled by an 
operator in a forward or a reverse direction, the 
vehicle comprising a device for at least partially 
driving the vehicle as described in the preceding 
paragraphs . 

The present invention is described hereinafter 
in more detail with reference to the accompanying 
drawings in which: 

Figure 1 is a partially schematic sectional view 
of a preferred embodiment of a drive device in 
accordance with the present invention; 
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Figure 2 is a partially schematic sectional view 
of another preferred embodiment of a drive device in 
accordance with the present invention; and 

Figure 3 is a partially disassembled perspective 
view of the drive device shown in Figure 2. 

The preferred embodiments of a device for at 
least partially driving a vehicle in accordance with the 
present invention shown in the figures are particularly 
adapted for use in connection with golf buggies and will 
be described in this context. However, it is emphasized 
that the present invention is not limited to this 
application and extends to vehicles, such as golf 
buggies, trolleys and parcel carriers, which are adapted 
to be pushed or pulled by an operator in a forward or a 
reverse direction. 

The main components of the device shown in 
Figure 1 are a golf buggy wheel 3 which is generally 
conventional m terms of external appearance and an 
electromagnetic drive assembly which is operable in use 
to at least partially drive the golf buggy in either a 
forward or a reverse direction. 

The wheel 3 is detachably mounted to an axle 5 
of a conventional golf buggy. The wheel 3 comprises; 

(a) an outer side wall 7 and a 

circumferential wall 9 which are 

integrally formed and are 

arranged for rotation about the axle 5; 

and 



(b) 



a stationary inner side wall 11 connected 
to the axle 5. 
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The wheel 3 further comprises a chamber 13 which 
houses the main components of the electromagnetic drive 
assembly as is described hereinafter. 

The outer side wall 7 comprises a centrally 
located hub 8 which extends over the axle 5 and is 
supported by bearings 10 so that the outer side wall 7 
and the integrally formed circumferential wall 9 can 
rotate freely about the axle 5. 

The electromagnetic drive assembly comprises, a 
plurality of equi-spaced button magnets 15 connected to 
the circumferential wall 9 in a circular array so that 
one end of each magnet 15 faces the chamber 13 and 
adjacent magnets 15 are of opposite polarity, and an 
electromagnetic field coil 17 connected to the inner 
wall 11. 

A rechargeable battery pack 19 is connected to 
the electromagnetic field coll 17 and is operable on 
actuation of an operator control switch 21 to energize 
the electromagnetic field coil 17 to generate a magnetic 
field. 

The drive d^ice^furt her comprl ses_ajnagne tic 
sensor 25 to detect the position of the magnets 15 in 
relation to the electromagnetic JJ^ld-coXlLl 1 andfa^ 
control jievice 23 to alternate the polarity of the 
magnetic f ield whe^tlie^agneti^ sen£or_25 detects that 
a magnet 15 is_in apposition which i s the shortest 
po s s ible . dis.t an c euf r om__t h .e_eJLec t r omagn^i^Telcf coil 
17. " " 

In use, when an operator selectively actuates 
the control switch 21 to operatively connect the battery 
pack 19 to the electromagnetic field coil 17 and thereby 



WO 91/16755 



- 8 - 



PCT/AU91/00137 



generates a magnetic field, the magnetic field initially 
attracts the magnet 15 of opposite polarity located 
closest to the electromagnetic field coil 17 to move the 
wheel about the axle to bring the magnet 15 closer to 
the electromagnetic field coil 17 and thereby drive the 
golf buggy in a forward or reverse direction. The 
c _ ont ?°i^ v J!r=®.-2L.5j^ e £^iil. the_ polarity of the 
ele ctromagn etic fleJLd_coii it ^whenjzhTM^SSiAna.or. 
25 detects that the__magnet 15 is.. at__ apposition which is 
the^hort^t„pp_s^sible._distance_.from^k^^ 
field 17. As a consequence, the electromagnetic field 
coll 7 repels the magnet 15 and simultaneously attracts 
the following magnet 15 to further drive the golf buggy 
in the forward or reverse direction. It can be seen 
from the foregoing that the combined effect of the 
alternating attraction and the repulsion of the magnets 
with the change in polarity of the magnetic field is to 
drive the golf buggy m a selected direction of 
movement . 



The device further comprises a .trip meter 27 
coupled to the magnetic sensor 25 to provide an 
indication of the distance travelled by the wheel 3. 

The device further comprises a means (not shown) 
operable to reverse the magnetic field so as to retard 
the movement of the wheel as may be required when the 
golf buggy is travelling downhill or in an overspeed 
condition. 



The device shown m Figures 2 and 3 is similar 
to that shown in Figure 1 m many respects and like 
numerals in the figures denote like parts. 

The device comprises a continuous 
electromagnetic field coil 31 connected to the inner 



WO 91/16755 



PCT/AU91/00137 



- 9 - 

side wall 11 and positioned so that there is an annular 
gap between the magnets 15 and an outer surface of the 
electromagnetic field coil 31. The electromagnetic 
field coil 31 comprises a continuous annular coil of 
wire and a plate 33 on each side of the wire coil. Each 
plate 33 terminates in a plurality of triangular fingers 
35 which extend across and form part of an outer surface 
of the electromagnetic field coil 31 which faces the 
magnets. The triangular fingers 35 are arranged side by 
side around the outer surface so that a triangular 
finger 35 of one plate is adjacent to the triangular 
fingers 35 of the other plate 33 and the edges 37 of the 
triangular plates are parallel. With such an 
arrangement, in use, the electromagnetic field coil 31 
generates a plurality of magnetic fields of opposite 
plurality around the outer surface. 

The use of triangular fingers 35 and the 
arrangement of the fingers 35 as described above ensures 
that there is constant, smooth drive applied to the golf 
buggy. In this regard, as a magnet 15 moves from a 
position closest to a finger of one plate 33 to a 
position closest to a finger 35 of an adjacent plate 33 
there is a steady decrease in the repulsion force 
applied to the magnet 15 by the finger 35 of the one 
plate 33 and a complementary increase in the attractive 
force applied by the finger 35 of the adjacent plate 33. 

A further consequence of the use of triangular 
fingers 35 and the arrangement of the fingers 35 as 
described above, which is particularly important, is 
that the wheel can free-wheel when the device is not 
actuated. This. 3* -1mno*-t-*»nt for golf biggies, and other 
vehicles which are adapted to be pushed or pulled by an 
operator, since there are many situations in which it is 
only necessary to push or pull a golf buggy a short 
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distance and in these situations it may be preferred by 
a golfer to simply push or pull the golf buggy rather 
than actuate the drive device. The free-wheeling 
feature is due to the arrangement of the fingers 35, and 
in particular the angling of the gaps between adjacent 
fingers 35, so that the fingers 35 provide a continuous 
cover around the whole of the circumference of the 
electromagnetic field coil 31. In other words, the 
arrangement is such that there are no axial gaps between 
adjacent fingers 35. As a consequence, when the device 
is inoperative there will be substantially uniform 
attraction of the magnets 15 to the fingers 35 around 
the circumference of the electromagnetic field coil and 
thus the magnets 15 will not cause the wheel to lock in 
the inoperative state. 

Many modifications may be made to the preferred 
embodiment described above without departing from the 
spirit and scope of the present Invention. 

In this regard, whilst the preferred embodiment 
in Figure 1 includes only a single electromagnetic field 
coil it can readily be appreciated that the invention is 
not limited to this construction and could include a 
plurality of electromagnetic field coils. 

Furthermore, it is within the scope of the 
present invention to modify the arrangement shown in 
Figures 2 and 3 to include a series of magnets, for 
example button magnets, around the internal 
circumference of the electromagnetic field coil 31 to 
increase the torque. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A device for at least partially driving a vehicle, 
such as a golf buggy, a trolley, or a parcel carrier, 
which is adapted to be pushed or pulled by an operator in 
a forward or a reverse direction, the device comprising: 

(a) a wheel adapted to rotate about an axle of the 
vehicle, the wheel having an internal chamber; 
and 

(b) an electromagnetic assembly located in the 
chamber operable to provide drive for the 
vehicle. 

2. The device defined in claim 1, wherein the vehicle 
is a golf buggy. 

3. The device defined in claim 1 or claim 2, wherein 
the electromagnetic assembly comprises a plurality of 
spaced-apart magnets arranged in a circular array for 
rotation with the wheel and an electromagnetic field coil 
for generating a magnetic field located in a stationary 
position with respect of the magnets between the axle and 
the magnet. 

4. The device defined in claim 3, wherein the magnets 
are connected to a circumferential wall of the chamber. 

5. The device defined in any one of the preceding 
claims, further comprises a dc power source connected to 
the electromagnetic field coil. 

6. The device defined in claim 4 or claim 5, wherein 
the magnets are button magnets arranged so that one end 
of each magnet faces the chamber and the ends of adjacent 
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magnets are of opposite polarity. 

7. The device defined in any one of claims 3 to 6, 
further comprises a control means to alternate the 
polarity of the magnetic field. 



8. The device defined in any one of claims 3 to 7, 
wherein the electromagnetic field coil is positioned so 
that there is an annular gap between the electromagnetic 
field coil and the magnets. i 

9. The device defined in claim 8, wherein the 
electromagnetic field coil is adapted to generate a 
plurality of magnetic fields of opposite polarity around 
an outer surface of the electromagnetic field coil that 
faces the magnets. 

10. The device defined in claim 9, wherein the 
electromagnetic field coil comprises a continuous coil of 
wire, a first plate which extends across one side of the 
wire coil and terminates in a series of spaced apart 
fingers which form a part of the outer surface of the 
electromagnetic field coil, and a second plate which 
extends across the other side of the wire coil and 
terminates in a series of spaced apart fingers which form 
another part of the outer surface of the electromagnetic 
field coll, wherein the fingers of the first plate 
alternate with the fingers of the second plate, whereby 
in use, when a direct current is passed through the wire 
coll the magnetic field generated is transferred to the 
plates with the result that the polarity of the magnetic 
field of the fingers of the first plate is opposite to 
that of the fingers of the second plate. 



11. The device defined in claim 10, wherein there 
the same number of magnets and fingers. 
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12. The device defined in claim 10 or claim 11, wherein 
each finger is triangular with the apex positioned 
proximate the respective opposite side of the 
electromagnetic field coil. 

13. The device defined in claim 12, wherein the edges of 
adjacent triangular fingers are parallel. 

14. A vehicle such as a golf buggy, a trolley, or a 
parcel carrier, adapted to be pushed or pulled by an 
operator in a forward or a reverse direction , the vehicle 
comprising a device for at least partially driving the 
vehicle defined in any one of the preceding claims. 
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AMENDED CLAIMS 

[received by the International Bureau on 30 September 1991 (30.09.91) 
original claims 1-14 replaced by amended claims 1-13 (3 pages)] 

1. A device for at least partially driving a golf buggy 
which is adapted to be pushed or pulled by an operator in 
a forward or a reverse direction, the device comprising: 

(a) a wheel adapted to rotate about an axle of the 
golf buggy, the wheel having an internal 
chamber; and 

(b) an electromagnetic assembly located in the 
chamber operable to provide drive for the golf 
buggy . 

2. The device defined in claim 1, wherein the 
electromagnetic assembly comprises a plurality of 
spaced-apart magnets arranged in a circular array for 
rotation with the wheel and an electromagnetic field coil 
for generating a magnetic field located in a stationary 
position with respect of the magnets between the axle and 
the magnet. 

3. The device defined in claim 2, wherein the magnets 
are connected to a circumferential wall of the chamber. 

4. The device defined in any one of the preceding 
claims, further comprises a dc power source connected to 
the electromagnetic field coil. 

5. The device defined in claim 3 or claim 4, wherein 
the magnets are button magnets arranged so that one end 
of each magnet faces the chamber and the ends of adjacent 
magnets are or opposite polarity. 

6. The device defined in any one of claims 2 to 5, 
further comprises a control means to alternate the 
polarity of the magnetic field. 
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7. The device defined in any one of claims 2 to 6, 
wherein the electromagnetic field coil is positioned so 
that there is an annular gap between the electromagnetic 
field coil and the "magnets. 

8. The device defined in claim 7, wherein the 
electromagnetic field coil is adapted to generate a 
plurality of magnetic fields of opposite polarity around 
an outer surface of the electromagnetic field coil that 
faces the magnets. 

9. The device defined in claim 8, wherein the 
electromagnetic field coil comprises a continuous coil of 
wire, a first plate which extends across one side of the 
wire coll and terminates in a series of spaced apart 
fingers which form a part of the outer surface of the 
electromagnetic field coil, and a second plate which 
extends across the other side of the wire coil and 
terminates in a series of spaced apart fingers which form 
another part of the outer surface of the electromagnetic 
field coil, wherein the fingers of the first plate 
alternate with the fingers of the second plate, whereby 
in use, when a direct current is passed through the wire 
coil the magnetic field generated is transferred to the 
plates with the result that the polarity of the magnetic 
field of the fingers of the first plate is opposite to 
that of the fingers of the second plate. 

10. The device defined in claim 9, wherein there are the 
same number of magnets and fingers. 

11. The device defined in claim 9 or claim 10, wherein 
each finger is criariguxar with the apex positioned 
proximate the respective opposite side of the 
electromagnetic field coil. 
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12. The device defined in claim 11, wherein the edges of 
adjacent triangular fingers are parallel. 

13. A golf bugtfy, "adapted to be pushed or pulled by an 
operator in a forward or a reverse direction , the golf 
buggy comprising a device for at least partially driving 
the golf buggy defined in any one of the preceding 
claims . 
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FIGURE 1 
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j This international search report has not been established in respect of certain claias under Article j 
17(2)(a) for the following reasons: 

1.C 3 Claia nuabers because they relate to subject utter not required to be 

searched by this Authority, naaely: 



2.C 3 Claiai nuabers . because they relate to parts of the international application that do not 
coaply with the prescribed requireaents to such an extent that no aeanlngful international 
search can be carried out, specifically: 



3.£ 3 Claia nuabers because they are dependent claias and are not drafted in accordance 

with the second and third sentences of PCT Rule 6.4 (a): 

VI. [ ] QBSESVA3HENS WHERE CNHY OF INVENTION IS IACKDJ52 



This International Searching Authority found aultiple Inventions in this international application 
as follows: 



1-C 3 As all required additional search fees were tiaely paid by the applicant, this international 
search report covers all searchable claias of the international application. 

2.C 3 As only soae of the required additional search fees were tiaeLy paid by the applicant, this 
international search report covers only those claias of the international application for 
which fees were paid, specifically claias: 



3.[ ] No required additional search fees were tiaeLy paid by the applicant. Consequently, this 
international search report is restricted to the invention first aentioned in the claias; 
it is covered by claia nuabers: 



4. C 3 As all searchable cLaias could be searched without effort justifying an additional fee, 
the International Searching Authority did not invite payaent of any additional fee. 

Reaark on Protest 

C 3 The additional search fees were accoapanled by applicant's protest. 
C 3 No protest accoapanied the payaent of additional search fees. 
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